PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL 



APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 4 
E21B 4/14 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 88/ 03220 

5 May 1988 (05.05.88) 



(21) International Application Number : PCT/AU 87/003 62 

(22) International Filing Date: 26 October 1987 (26.10.87) 

(31) Priority Application Number: PH 8685 

(32) Priority Date: 24 October 1986 (24.10.86) 

AU 

(33) Priority Country : rtw 

(71X72) Applicant and Inventor: LISTER .William [AU/AU]; 
36 Rabaul Street, Moorooka, QLD 4105 (AU). 

(74) Agent: GRANT ADAMS & COMPANY; 333 Adelaide 
Street, G.P.O. Box 1413, Brisbane, QLD 4000 (AU). 

(81) Designated States: AT (European patent), AU, BE (Eu- 
1 ropean patent), CH (European patent), DE European 
patent), FR (European patent), GB, GB (European 
patent), IT (European patent), JP, LU (European pa- 
tent) NL (European patent), SE (European patent), 



US. 



Published 

With international search report. 



(54) Title: A PNEUMATIC PERCUSSION HAMMER 



(57) Abstract 

A pneumatic percussion hammer casing (10), a top sub (23) connect- 
ed to the outer tube of a double tube drill stem, an air feed pipe (19) ex- 
tending from the top sub (23) co-axially into the casing and co-axially 
about L air outflow pipe (21) connected at its upper end to the _mn« - drill 
nem tube, its lower end slidable in an air passage (38) through bit (31) the 
shank of which (32) is slidable in a driver sub (33) at the lower casing enu 
and topped by an anvil (35), a passage (43) having ducts (39 44) extending 
to the exterior of the bit (31). A tubular piston (27), slidable in the casing 
10) co-axially about the air outflow pipe (21) engages when brought down 
onto the anvil (35), tube (37) rising from passage (38) through the bit, 
shank and anvil. Annular chambers (11, 12, 13) are formed within the ca- 
sing (10) and the axial passage of the piston is- divided int c >"PPf*™^; 
er passages (29, 30). Piston (27) is formed with ports (45 46 47 
as a valve for effecting reciprocating movement, impacting the anvil (35) 
ontts downstrokcs. but if the casing (10) is raised to lift the bit (31) from its 
work face, the anvil (35) and piston (27) descent so that the hammer is in a 
state of balance and automatically ceases operation. 
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Title: 11 A PNEUMATIC PERCUSSION HAMMER" 

BACKGROUND OF THE INVENTION 

(1 ) Field of the Invention 

THIS INVENTION relates to a pneumatic 
5 percussion hammer, 

( 2 ) Prior Art 

Pneumatic percussion hammers are well-known 
and widely used in rock drilling, such a hammer being 
described and illustrated in the specification of my 
10 Australian Patent No. 493847. Although hammers accord- 
ing to this Patent have been found to be very efficient 
in operation, they are not able to provide uncontamin- 
ated core samples as the rock fragments carried by the 
flow of air up the bore hold, outside the hammer and the 
15 drill tube onto which the hammer is screwed, will be 
likely to detach fragments from the sides of the bore 
hole and the air flow will carry these as well as frag- 
ments from the bottom of the hole. 

SUMMARY OF THE PRESENT INVENTION 
20 The general object of the present invention is 

to provide a pneumatic percussion hammer which will 
overcome this disadvantage. 

The invention resides broadly in a pneumatic 
percussion hammer for rock drilling including: 
25 a tubular casing; 

a top sub at the top of the casing for 
connection to, and to receive air under pressure from, 
the outer tube of a double tube drill stem; 

an air feed pipe from the top sub extending 

30 co-axially into the casing; 

an air outflow pipe for connection at the 
top to the inner tube of the drill stem and passing co- 
axially through the air feed pipe; 

a bit, its shank mounted for limited slid- 
35 able movement in the lower end of the casing; 
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an anvil on the bit shank; 

a bit air passage through the anvil , shank: 
and bit, and ducted to the exterior of the bit, the 
lower end of the air outflow pipe being slidably engaged 
5 in the lower part of this passage and communicating, 
through ducts, to the bottom of the bit; 

a sliding seal tube, its lower end secured 
in the upper part of the bit air passage, and extending 
above the anvil and co-axially about the air outflow 
10 pipe ; 

a piston disposed co-axially about the air 
outflow tube and slidable in the casing to strike the 
anvil on its down-stroke, the bore of the piston being 
restricted at an intermediate position for close 
15 slidable engagement with the air outflow tube and to 
divide the axial passage of the piston into an upper 
axial passage which is slidably engaged with the air 
feed tube and a lower axial passage for sliable engage- 
ment, when the piston is on its downstroke , with the 

2 0 sliding seal tube; . 

a top pressure chamber in the casing about 
and above the top of the piston; 

a bottom pressure chamber in the casing 
about and below the pis ton ; 
25 a central chamber in the casing about an 

intermediate part of the piston; and 

pressure ports in the piston for directing 
air under pressure from the upper axial passage of the 
piston to the top pressure chamber when the piston is in 

3 0 raised position, and to the bottom pressure chamber when 

the piston is in lowered position, and exhaust ports in 
the piston for conducting air, when the piston is 
lowered, from the central chamber to the top pressure 
chamber. 

35 Other features of the invention will become 
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apparent from the following description, 

BRIEF DESCRIPTION OF THE DRAWINGS 
In order that a preferred embodiment of the 
invention may be readily understood and carried into 
5 practical effect, reference is now made to the accom- 
panying drawings, wherein: 

FIG. 1 is a sectional view of a percussion 
hammer according to the invention, its piston in fully 
raised position; 
10 FIG. 2 shows in section the hammer with its 

piston driven down onto the anvil; and 

FIG. 3 is a similar view of the hammer lifted 

from the work face. 

DETAILED DESCRIPTION OF THE PREFERRED 

15 EMBODIMENT 

This percussion hammer includes a cylindrical 
tubular casing 10, of which each end part of the bore is 
enlarged and threaded. Two further enlargements of the 
bore define a top pressure chamber 11 and a bottom 
20 pressure chamber 12, and a central bore enlargement 

defines a central chamber 13. The lesser diameter parts 
between these chambers define a top shoulder 14, a 
bottom shoulder 15 and top and bottom piston bearings 
16 and 17. 

25 A piston stop ring 18 engaged with the top 

shoulder 14 has a seating for the enlarged top of air 
feed tube 19 co-axial with the casing 10 and held in 
place by a retaining ring 20. This retaining ring 20 is 
formed with a seating for the enlarged top of an air 

30 outflow tube 21 passing co-axially through, and spaced 
from, the air feed tube 19. An air inlet fitting 22 
bears on the enlarged top of the air outflow tube 21, 
and is itself held in place by a top sub 23 screwed into 
the threaded upper end of the casing 10. The top sub 

35 may be engaged with a double-tube drill stem (not shown) 
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of a rock drilling assembly, the central air outflow 
tube (not shown) of a rock drilling assembly , the 
central air outflow tube (not shown) of the drill stem 
being connected to the central tubular part 22a of the 

5 air inlet fitting 22. Air passing under pressure down 
through the outer tube of the drill stem may pass 
through air passages 24 in the base of the air inlet 
fitting 22 , against the action of a spring-loaded check 
vavle 25, and by way of air passages 26 through the 

10 retaining ring 20 into the top of the air feed tube 19. 

A piston 27 is slidable in the top and bottom 
piston bearings 16 and 17 and is axially bored, an 
annular shoulder 28 within the bore, and which fits 
closely to the air outflow tube 21, dividing the piston 

15 bore into an upper axial passage 29 and a lower axial 

passage 30. The top part of the upper axial passage 29 
is enlarged in diameter to receive closely but slidably 
the air feed tube 19. 

A bit 31 has its shank 32 slidably engaged in 

20 a driver sub 33 screwed into the threaded lower end of 

the casing 10 to hold a split anvil stop ring 34 against 
the bottom shoulder 15 , this stop ring limiting the 
downward movement of the enlarged upper end or anvil 35 
of the bit shank 32. The lower part 36 of the bit shank 

25 is splined for slidable, but non-rot atable movement, in 
a correspondingly grooved bore of the driver sub 33. 

A sliding seal tube 3 7 has its lower end fixed 
in the top of an air passage 38 which is formed axially 
through the bit shank 32 and communicates with several 

30 air ducts 39 through the bit and leading into flutes 40 
down the sides of the bit. Ducts 41, lead obliquely 
upwards and outwards through a collar 42 about the lower 
end of the driver sub 3 3 and which is of greater dia- 
meter than the tubular casing 10. The ducts 41 alter- 

35 nate with small cutter teeth 42a about the top periphery 
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of the collar 42. 

The air outflow tube 21 extends co-axially 
down through the air passage 38 of the bit shank and has 
its lower end closely but slidably engaged in an axial 

5 passage 43 in the bit, this passage 43 leading by way of 
several oblique air ducts 44 to the bottom of the bit. 

Assuming the piston 27 is initially raised, 
as shown in FIG. 1, its upper end close to the piston 
stop ring 18, then air under pressure passing through 

10 the feed tube 19 enters the upper axial passage 29 of 

the piston and thence passes through an oblique pressure 
port 45 into the top pressure chamber 11 to drive the 
piston down into the anvil 35, as shown in FIG. 2, 
driving the bit 31 on the work face. 

15 Air under pressure in the top pressure chamber 

11 can then pass into the central chamber 13 by way of a 
top exhaust port 46 in the piston, this port being 
closed when the piston is rised to its previous position 
shown in FIG. 1. 

20 From the central chamber 13 the air under 

pressure can pass through a central chamber exhaust port 
47 in the piston to the piston's lower axial passage 30, 
through the sliding seal tube 3 7 and the axial passage 
38 of the bit shank, and through the air ducts 39 and 

25 flutes 40. Rock fragments are carried by the air flow 
into the bit by way of the air ducts 44, and thence up 
through the air outflow tube 21. 

When the piston 2 7 has been brought down on 
the anvil 35, as described, air under pressure in the 

30 upper axial passage 29 of the piston is conducted 

through a pressure port 48 in the piston to the bottom 
pressure chamber 12 to drive the piston upwards, the 
port 48 being quickly closed on entering the lower 
piston bearing 17. When the piston rises clear of the 

35 sliding seal tube 37, air under pressure in the bottom 
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pressure chamber 12. can expand into the lower axial 
passage 30 of the piston and thence through the oblique 
port 47 to the central chamber 13. With the up-stroke 
of the piston, air is compressed between it and the 

5 piston stop ring 18 to absorb shock and give reaction 
air thrust before the pressure port 45 is opened to 
cause the piston to be driven down again. 

It will be seen that while the hammer is in 
operation, the rock fragments produced are carried up 

10 through the hammer in a strong up-flow of air, and are 

brought up to ground level through the double tube drill 
stem without contamination from higher levels of the 
hole drilled. 

As soon as the casing 10 is lifted to bring 

15 the bit 31 clear of the work face, the bit drops rela- 
tive to the casing, as shown in FIG. 3, until the anvil 
35 rests on the anvil stop ring 34, the piston 27 coming 
to rest on the anvil. The hammer is then in a condition 
of air balance; but as soon as the casing is lowered to 

20 bring the bit onto the work face, the hammer will 
immediately recommence operation. 

In the event of the hammer being being blocked 
in the hole, air may be introduced under pressure 
through the central tubular part 22a of the air inlet 

25 fitting 22, to be expelled through the air ducts 44, up 
through the bit flutes 40 and through the passages 41 of 
the collar 42, to blow obstructing material up through 
the hole. Xf necessary, obstructing material may be cut 
through by rotating and lifting the hammer so that the 

30 cutters 42a will break up the blockage. 
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CLAIMS 

-j_ ^ a pneumatic percussion hammer for rock 

drilling including: 

a tubular casing; 

a top sub at the top of the casing for 
connection to, and to receive air under pressure from, the 
outer tube of a double tube drill stem; 

an air feed pipe from the top sub extending 

co-axially into the casing; 

an air outflow pipe for connection at the 
top to the inner tube of the drill stem and passing 
co-axially through the air feed pipe; 

a bit, its shank mounted for limited sliable 
movement in the lower end of the casing; 

an anvil on the bit shank; 

a bit air passage through the anvil, shank 
and bit, slidably engaged on the lower end of the air 
outflow pipe and ducted to the exterior of the bit, the 
lower end of the air outflow pipe being slidably engaged in 
the lower part of the bit air passage and communicating 
through ducts to the bottom of the bit; 

a sliding seal tube extending up from the 
upper part of the bit air passage and disposed co-axially 
about the air outflow pipe; 

a piston disposed co-axially about the air 
outflow tube and slidable in the casing to strike the anvil 
on its down-stroke, the bore of the piston being restricted 
at an intermediate position for close slidable engagement 
with the air outflow tube and to divide the axial passage of 
the piston into an upper axial passage which is slidably 
engaged with the air feed tube and a lower axial passage for 
slidable engagement, when the piston is on its down-stroke, 
with the sliding seal tube; 

a top pressure chamber in the casing about 

and above the top of the piston; 
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a bottom pressure chamber in the casing 
about and below the piston; 

a central chamber in the casing about an 
intermediate part of the piston; 

pressure ports in the piston for directing 
air under pressure from the upper axial passage of the 
piston to the top pressure chamber when the piston is in 
raised position and to the bottom pressure chamber when the 
piston is in lowered position; and 

exhaust ports in the piston for conducting 
air r when the piston is lowered , f rom the central chamber to 
the top pressure chamber. 

2. A pneumatic percussion hammer according to 

Claim 1 wherein: 

the piston, on descending to the anvil, when 
the bit is lifted clear of a work face, and the anvil is 
brought below normal operating position, brings the hammer 
to a condition of air balance, automatically discontinuing 
its operation. 

3- A pneumatic percussion hammer according to 

either of the preceding claims wherein: 

the bit shank is splined for limited 
slidable movement in a drive sub at the lower end of the 
casing; and 

the drive sub , below the casing, is of 
greater diameter than the casing and provided with cutters 
for the purpose hereinbefore set out. 

4* A pneumatic percussion hammer substantially as 

herein described with reference to the accompanying 
drawings. 
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